Nanosecond Transient Spectroscopy Methods
For ns-TRIR experiments a sub-nanosecond laser (Picolo-AOT lasers from InnoLas Laser) with an output of 355 nm was used. The laser was externally triggered at 10 kHz and synchronized electronically to the ultrafast beams using a computer-controlled digital delay generator (Stanford DG645) to access nanosecond to microsecond time delays with approximately 100-ps precision. The laser beam was mechanically chopped before the sample at 5 kHz with a C-995 chopper from Terahertz Technologies Inc. The excitation pulse energy at the sample was ca. 0.8-1 μJ and focused into a ca. 100 μm spot. The polarization of the pump pulses at the sample was at the magic angle relative to the femtosecond probe beam. The probe light was generated by the same apparatus as described for the ps-TRIR.
Synthesis of Λ & Δ [Ru(phen) 2 (phen-Dione)]2Cl
The bis(phenanthroline)(1,10-phenanthroline-5,6-dione)ruthenium complex as the dichloride was prepared from [Ru(phen) 2 Cl 2 ] (0.56 g) and the dione (0.24 g) in a mixture of ethanol and water (1:1, 40 mL) under reflux for 3.5 h under a nitrogen atmosphere. The solvent was removed under vacuum, and the product dissolved in a small quantity of methanol (ca. 4 mL), the supernatant decanted, after which addition of ca. 10 mL of diethyl ether induced crystallisation over 10 hr at 4 o C, to give 0.58 g of brown crystals which were used without further purification. 1 dione ruthenium complex was then resolved using 0.76 g dissolved in water (30 mL) heated almost to boiling. To this solution was added L(+)-sodium arsenyl tartrate (1.55 g, dissolved in 15 mL water), and crystallisation of the product initiated by scratching the vessel. On cooling to 4 o C (ca. 8 hr), the product crystallised out, was filtered off and washed with cold water, acetone, and ether. The crude product was purified by dissolution in hot dimethylsulphoxide(12.5 mL) to which boiling water (40 mL) was added, followed by the Δ-sodium arsenyl tartrate enantiomer (0.425 g, dissolved in 5 mL hot water). Crystallisation was again initiated as previously, and the purification step repeated twice more. The crystals thus obtained were dissolved in hot acetic acid (50% aqueous, 8 mL), followed by water (8 mL), and a solution of ammonium hexafluorophosphate (2 mL containing 0.43 g). The product was filtered off, washed with cold water, ethanol, and ether, and dried under vacuum (0.22 g). 1 Spectroscopy of homoleptic complexes. 
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Computational Method:
Density maps were visualised using GaussView 3.0. Corrections for solvent were applied using the polarisable continuum model, 4 water being used as the solvent for the hydrogen bonded complex while acetonitrile was used for the non-hydrated complex. In all cases the structural parameters were optimised on the triplet hypersurface. The nature of the lowest energy triplet state was then determined by subtracting the electron density map of the lowest energy singlet species at the triplet geometry from the electron density map of the triplet state. This allows a comparison on the electronic distribution in the lowest energy triplet state with that of the singlet ground state ( The table values above suggest that the model chemistry adequately describes the complex in this study. 
